ABSTRACT: A statewide longitudinal survey of 923 middle school mathematics teachers in Missouri was conducted from 2009 to 2011 to examine the amount of organizational resources for professional development that teachers received and the relationship between organizational resources and teachers' participation in high-quality professional development. This study found that teachers who received an increased amount of organizational resources from 2009 to 2011 were more likely to increasingly participate in high-quality professional development activities during the same period. Therefore, it is important for districts and schools to continuously provide organizational resources for professional development to support and encourage their teachers' participation in high-quality professional development.
Teachers' continuous engagement in professional development is critical for improving instructional practices and student learning (Cohen & Hill, 2001; Darling-Hammond & Sykes, 1999; Desimone, 2009; Little, 1993; Peterson, McCarthey, & Elmore, 1996; Wei, Darling-Hammond, Andree, Richardson, & Orphanos, 2009 ). The importance of teacher professional development is also communicated in the No Child Left Behind Act of 2001, which requires that schools in improvement status spend at least 10% of their Title I funds for professional development. According to the Quality
Organizational Resources for Professional Development

253
Counts report, as of the 2009-2010 academic year, 40 states had developed formal professional development standards, and 24 states financed professional development for all districts (Editorial Projects in Education, 2011) .
Despite the importance of teacher professional development, limited empirical evidence exists regarding what districts and schools can do to promote teachers' participation in high-quality professional development that is coherent, sustained, collaborative, and reflective (Borasi & Fonzi, 2002; Clarke, 1994; Desimone, 2009; Elmore, 2002; Hawley & Valli, 1999; Loucks-Horsley, Hewson, Love, & Stiles, 1998; Wayne, Yoon, Zhu, Cronen, & Garet, 2008; Wei et al., 2009; Wilson & Berne, 1999) . Previous studies have documented various types of resources for supporting teachers' participation in pr ofessional development (Gamoran, 2003; King, 2004; Little, 1999; Scribner, 1999; Spillane & Thompson, 1997) . For instance, districts and schools provide teachers with release time from teaching and offer them stipends or credits for participation in professional development programs outside regular school hours. Districts and schools also schedule time to allow teacher collaboration and professional development during regular school hours. In addition, they may offer paid summer professional development programs to promote teacher participation. Despite these efforts, little is known about whether resources provided by districts and schools indeed increase teachers' participation in high-quality professional development.
In this study, we examined the relationship between organizational resources and teachers' participation in high-quality professional development programs, based on the framework of Gamoran and colleagues (2003) Most of the previous studies on organizational resources are case studies focusing on identifying resources that are important for professional 254 MOTOKO AKIBA ET AL.
learning and instructional improvement (King, 2004; Little, 1999; Scribner, 1999; Spillane & Thompson, 1997) . A survey study conducted by Grodsky and Gamoran (2003) examined the relationship between professional learning community (social resource) and professional development programs, but they used cross-sectional data. Using longitudinal survey data across years, we can examine how changes in organizational resources are associated with changes in teachers' participation in high-quality professional development. Particularly, we are interested in middle school mathematics teachers because mathematics teachers in Grades 6-8 work under tremendous pressure due to the accountability reforms required by the No Child Left Behind Act to improve student scores on state assessments. Furthermore, the achievement gap in mathematics between White and African American students is wider at the middle school level than at the elementary school level (Vanneman, Hamilton, Baldwin Anderson, & Rahman, 2009 ). Thus, understanding professional development activities of middle school mathematics teachers is important to identify factors that may contribute to larger achievement gaps at the middle school level.
CHARACTERISTICS OF HIGH-QUALITY PROFESSIONAL DEVELOPMENT
Findings from previous studies on professional development are consistent in showing that learning is enhanced when teachers are involved in activities that (1) are sustained and continuous, (2) provide opportunities for active learning (e.g., focus on teaching practices and student learning in the context of actual classrooms, collaboration with other teachers), and (3) are aligned with teachers' learning goals, as well as school missions and reform goals (Borasi & Fonzi, 2002; Clarke, 1994; Desimone, 2009; Elmore, 2002; Hawley & Valli, 1999; Loucks-Horsley et al., 1998; Wayne et al., 2008; Wilson & Berne, 1999) .
First, professional development needs to be sustained and continuous. Both the total amount of time devoted and the time span (e.g., 1 day, 3 weeks, 1 year) need to be long enough to allow continuous learning opportunities (Cohen & Hill, 2001; Desimone, 2009) . Second, active learning opportunities from professional development programs can transform teachers' core beliefs about teaching and student learning (Desimone, 2009; Loucks-Horsley et al., 1998; Wilson & Berne, 1999) . Such programs may involve classroom observations, discussions of specific instructional approaches, and in-depth analysis of student thinking and understanding in a collaborative setting among teachers. Such collaborative learning ac- 
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tivities facilitate teachers' reflections on their beliefs about teaching and student learning-a critical condition for improving their instructional practice. Desimone, Porter, Garet, Yoon, and Birman (2002) showed, on the basis of a longitudinal study of 207 teachers from 1996 to 1999, that active learning opportunites in professional development were associated with an increase in teacher practice of higher-order instruction. Finally, professional development programs need to be aligned with teachers' learning goals and needs, their students' learning needs, state or district standards, and reform direction and goals (Cohen & Hill, 2001) . Teachers are more likely to see the relevance and importance of professional development activities for supporting their work responsibilities and priorities when these activities are well aligned with their professional learning needs, state or district standards, and goals and directions in the district or school reforms. Such professional development programs are effective in promoting successful teacher practices envisioned in the standards and reforms (Garet, Porter, Desimone, Birman, & Yoon, 2001) .
Given the three characteristics of high-quality professional development, we developed four measures: total amount, time span, active learning, and alignment. We used the first two measures to operationalize the first characteristic-being sustained and continuous-to capture its full meaning. A large amount of total time spent on professional development does not necessarily mean continuous development (e.g., a weeklong summer institute); similarly, a long time span does not guarantee sufficient time (e.g., monthly meetings lasting for a year). The last two measures corresponded to the second and third characteristics, respectively, of highquality professional development described earlier. Furthermore, these four measures were categorized into two groups: quantitative features (total amount, time span) and qualitative features (active learning, alignment) of professional development programs.
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resources" as professional community (shared norms and values, focus on student learning, reflective dialogue, deprivatized practice, and collaboration), shared technical language, and professional autonomy (teacher classroom control and influence on school policies).
Thus, material resources represent anything that money can buy, including time, space, physical objects, and any other structural factors. Human resources, in contrast, consist of the knowledge, skills, and commitment of individuals and groups, including teachers, teacher leaders, administrators, and other experts inside and outside the schools. Social resources are generated from human relationships, including trust and sense of community for promoting mutual learning among the community members. This conceptualization is consistent with Spillane and Thompson's (1997) three dimensions of local education agencies' capacity to support ambitious instruction: financial resources, human capital, and social capital.
MATERIAL RESOURCES
Many studies have identified material resources as being crucial for professional development (Gamoran, 2003; King, 2004; Little, 1999; Scribner, 1999; Spillane & Thompson, 1997) . Specifically, these studies identified four types of material resources to be important: teaching release time, scheduled time for collaboration, summer time for professional development, and stipends for professional development outside of work hours.
Considering the heavy teaching load of U.S. teachers compared to that of teachers in other countries (Akiba & LeTendre, 2009) , teaching release time is a critical resource for teachers to engage in professional development. Spillane and Thompson (1997) identified that high-capacity districts for mathematics reforms provided release time for teachers to attend workshops and conferences to enhance their teaching knowledge and skills. King (2004) also found release time for teacher inquiry groups critical for promoting teacher learning.
Scheduled time to allow teachers to get together with their colleagues during regular school hours is also important for promoting collaborative learning activities. Gamoran and colleagues (2003) identified that the most precious use of time is for planning and learning with other teachers; thus, scheduled meeting time is essential. King (2004) also pointed out that allocating time for teachers to meet on a regular basis is an important responsibility of school leaders.
In addition to providing release time and scheduled time for professional development during regular semesters, designated summer time for professional development can create learning opportunities for teachers.
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Little (1999) argued that summer institutes can provide the opportunity for in-depth professional exchanges among teachers that is not usually possible in other workshops during a regular semester. Summer break is an ideal time for teachers to devote a block of uninterrupted time to share and discuss their teaching practices and to develop their knowledge and skills in specific subject areas. Such opportunities, if implemented effectively, could also promote trust and collegiality among teachers, serving as the foundation for mutual professional learning.
There are few studies that discussed the relationship between stipends for professional development outside of teachers' regular work hours and their participation in high-quality professional development. Teacher attrition studies have identified low salary as one of the major reasons why teachers leave the teaching profession for more financially attractive positions, especially in mathematics and science fields (Hampden-Thompson, Herring, & Kienzl, 2008) . Therefore, it is reasonable to assume that when given a choice, mathematics teachers are more likely to participate in a professional development program that offers financial incentives.
HUMAN RESOURCES
Teachers' professional knowledge is an essential human resource for professional development . When a school has teachers with rich subject content knowledge as well as pedagogical content knowledge-that is, how to teach the subject to the students by connecting students' prior knowledge with the new content (Shulman & Shulman, 2004 )-such knowledge serves as an important resource for the professional learning of other teachers. Spillane and Thompson (1997) found that high-capacity districts that promote ambitious mathematics instruction hired teachers who could take leadership roles and freed up their time to work with their colleagues around mathematics instruction.
When a school does not have such teachers who could share their knowledge, outside experts-such as district-based subject specialists, instructional coaches, outside consultants, and university researchers-may provide expert knowledge to teachers King, 2004; Spillane & Thompson, 1997) . These outside experts can also initiate the development of within-school expertise through professional development activities. Teachers can further access expert knowledge through participating in teacher-to-teacher networks, university-school partnerships, and any other projects where teachers can work with knowledgeable colleagues (Little, 1999) . The relationship between district office and local teacher communities may also influence teachers' opportunities to learn.
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MOTOKO AKIBA ET AL. Stein and Coburn (2008) found that districts that meaningfully linked participants across various communities created learning opportunities for teachers. The researchers emphasized the importance of individuals who belong to multiple communities and who initiate communications across multiple community members to enhance teachers' opportunities to learn.
SOCIAL RESOURCES
The characteristics of human relationships, such as trust, collegiality, and shared sense of responsibility for educating students, provide social resources for teacher professional development Spillane & Thompson, 1997) . Such relationships form a school's ethos, norms, and culture for supporting professional learning (Little, 1999) . In the school culture conducive to professional learning, teachers can form a genuine professional learning community where they share ideas and teaching practices, encourage one another to analyze student works and experiment with new teaching approaches, and feel responsible to support one another to continuously learn and improve their teaching (McLaughlin & Talbert, 2001 , 2006 . Grodsky and Gamoran (2003) examined the relationship between professional learning community and professional development, using teacher survey data in the 1993-1994 Schools and Staffing Survey collected from more than 50,000 teachers. They found that school-based professional development was associated with strong professional learning community. Little (1984) found that comparably sound models of professional development had a greater effect in schools with well-established professional learning communities than in schools where teachers worked individually (see also Little, 2002) . Moreover, in a study of 50 new teachers in Massachusetts, Johnson (2004) found that in schools with an integrated professional culture, with frequent professional exchanges among teachers with various levels of experience, teachers were more likely to feel supported and stay in teaching (see also Kardos, Johnson, Peske, Kauffman, & Liu, 2001) . Empirical studies have also found that higher levels of professional learning community are associated with higher student achievement (Lee & Smith, 1995 Lee, Smith, & Croninger, 1997; Louis & Marks, 1998) .
In summary, many studies have identified aspects of material, human, and social resources to be important in promoting teachers' participation in professional development. Most of these studies applied case study methods to identify the process in which these resources were used for professional development. However, few studies examined the relative strengths of the relationships among the three types of organizational re-sources and teacher participation in high-quality professional development (Gamoran, Secada, & Marrett, 2000) , and none of them used large-scale longitudinal data to examine how the changes in the levels of organizational resources are associated with the change in teachers' participation in high-quality professional development.
This study used teacher survey data instead of school or district survey data for several reasons. First, teachers know the best about their own professional development activities. The professional development programs are offered not only by districts or schools but also by private professional development providers, teacher associations, or universities, which cannot be captured by a district or school survey. Second, human resources (access to expert knowledge and perceived professional knowledge of peers) and social resources (professional learning community) can be most accurately measured by teacher reports than district or school reports. Third, even for the material resources, the actual amount of some resources, such as stipends or release time, could differ across individual teachers, as they are provided not only by the district or school but also by other professional development providers and sponsors.
MISSOURI CONTEXT
Missouri was selected as the survey site because its levels of student achievement and educational opportunities are similar to the national average. Quality Counts 2011 ranks states via a K-12 Achievement Index, which was created through data on (1) achievement levels in 2009 and achievement gains from 2003 to 2009 in fourth and eighth graders' mathematics and reading scores on the National Assessment of Educational Progress, (2) the achievement gap between high and low socioeconomic status students, (3) high school graduation rates, and (4) The 2010 data on school accountability from the Education Counts Research Center indicated that Missouri is 1 of the 15 states that use individual student growth measures to rate schools' adequate yearly progress statuses (see http://www.edcounts.org/createtable/step1.php). Interestingly, unlike the majority of all states, Missouri did not use these measures to either reward high-performing or improved schools or sanction lowperforming schools. In addition, Missouri, unlike other states, did not provide assistance to low-performing schools.
1 The 2012 accountability data show that its policies remained the same. These state policies on school accountability indicate that mathematics teachers in Missouri likely have had more flexibility in participating in professional development during the 2009-2011 years than their counterparts in other states due to the lack of reward and sanction mechanisms and the lack of state assistance to low-performing schools. This may also have contributed to the variations in the amount and characteristics of professional development reported by mathematics teachers and in the organizational supports provided to them, as shown in the Results section.
In Missouri, the Excellence in Education Act has required each district to form a professional development committee (Missouri Department of Elementary and Secondary Education [MDESE], n.d.) since 1985. The professional development committee members are selected by teachers and responsible for (1) identifying teachers' instructional concerns and remedies, (2) serving as confidential consultants upon a teacher's request, (3) assessing teachers' learning needs and developing in-service opportunities for them, and (4) presenting teacher suggestions, ideas, and recommendations regarding classroom instruction to the proper authorities (MDESE, n.d.).
Nine regional professional development centers (RPDCs) were created with this act under the MDESE, serving the professional development needs of nine regions across the state. RPDCs are staffed with approximately 200 members hired by the MDESE. Their service is guided by the principles of high-quality professional development specified in the Missouri professional development guidelines, which are closely aligned with the three characteristics examined in this study. The RPDCs offer a variety of professional development trainings, workshops, academies, consulting, and study group opportunities at the school, district, or state level. In addition, each center director attends professional development committee meetings, answers questions, and helps design professional development based on the local needs when requested. These RPDCs also partner with Missouri colleges and universities to offer beginning teacher assistance programs across the state and work with other professional development providers upon request.
The Outstanding School Act of 1993 further specified that, beginning with the 1994 fiscal year, all districts in Missouri receiving state funding need to spend 1% of their operational funds for teachers' professional development, and 75% of these monies need to be spent for the purposes determined by the professional development committee. According to the MDESE, high-quality professional development should be developed with extensive participation of teachers, parents, and school administrators and be supported by district and building leadership. It actively engages teachers in planning, developing skills, and gathering information over time; it is directly linked to improved student learning and district and building improvement plans; and it provides time and other resources for learning, practice, and follow-up. The state also requires districts to provide 2 years of mentoring to new teachers, following the mentoring program standards (MDESE, n.d.) .
In addition to the professional development programs provided by districts based on the professional development committee's recommendations, various professional development opportunities are provided by nine RPDCs under the MDESE, universities and colleges across the state, private professional providers, and regional educational labs (e.g., McREL). Districts or schools may choose to either require or encourage teachers' participation in these professional development opportunities. The Teachers' Opportunity to Learn survey revealed that there is considerable variation in teachers' participation in professional learning activities and that the amount of their participation differs by teacher and district characteristics (Akiba, 2012) .
METHOD
TEACHER PARTICIPATION IN PROFESSIONAL DEVELOPMENT
On the cover page of the Teachers' Opportunity to Learn survey, teachers were given the definition of a "professional development program" as "an organized activity for the purpose of learning and improving mathematics teaching and student learning (E.g., school-, district-, or [RPDC]-sponsored workshop)." Thus, this study focused on teacher participation in formal professional development organized by schools, districts, RPDCs, or other professional development providers; it does not include informal professional development, such as teacher-led study groups or informal communications among colleagues. In addition, based on the previous studies that identified the importance of subject content focus in professional development (Banilower, Heck, & Weiss, 2007; Cohen & Hill, 2001; Desimone et al., 2002; Garet et al., 2001) , this survey measured professional development on mathematics teaching and learning-not any other subject areas or non-subjectspecific content, such as classroom management, technology, or teaching of English language learners or special education students.
DATA COLLECTION
The Teachers' Opportunity to Learn survey was developed for the purpose of understanding (1) middle school mathematics teachers' participation in various professional learning activities and (2) the work contexts that influence teachers' participation in professional learning activities. The survey was conducted in 2009, 2010, and 2011 in the state of Missouri. To administer the survey, the research team first obtained a license for using restricted-use core data from the MDESE. The data include teachers' names, subject areas of teaching, home address, and school address. The core data also include a large number of variables on school and district characteristics, including the percentage of students receiving free or reduced-price lunch, the percentage of ethnic minority students, school location, and student enrollment.
From the core data, the project team selected only mathematics teachers who were teaching in middle schools with a Grade 6-8 configuration 263 577 mathematics teachers provided usable surveys, with a 65% response rate. In 2010 and 2011, 633 and 626 teachers responded, with 69% and 70% response rates, respectively.
MEASURES
The appendix includes the measures, survey questions, and coding for all variables on teacher participation in professional development activities, organizational resources, and control variables. Reliability indices calculated as Cronbach's alphas are reported for composite variables.
Professional development activities. Middle school mathematics teachers were first asked if they had participated in a professional development program during the previous 12 months (1 = yes, 0 = no), and those who answered yes were further asked a series of question on the following four characteristics of professional development activities: total amount, time span, active learning, and alignment.
Material resources. Material resources were measured with four variables (1) teaching release time for professional development, (2) scheduled time for professional development or teacher collaboration, (3) designated summer time for professional development, and (4) stipends for professional development outside their regular work hours. These items were adopted from the Center for the Study of Teaching and Policy's (2001b) teacher survey.
Human resources. Human resources were measured by a composite of four statements about teachers' access to expert knowledge and perceived professional knowledge of their peer math teachers. These items were developed by the author [Q1] based on the professional development literature.
Social resources. Social resources were measured by a composite of seven statements about the characteristics of teacher relationships in their schools. These items were adopted from the Center for the Study of Teaching and Policy's (2001a) measures of professional learning community. The first six items were taken from the center's teacher survey (2001a, 2001b) , and the last item was added by the author.[Q2]
Control variables. Five teacher background characteristics were included as control variables for the relationships between organizational resources and teachers' participation in high-quality professional development: (1) teaching experience (two dummy variables for new teachers with 0-5 years of experience and experienced teachers with 16 years or more), (2) math certification (1 = yes, 0 = no), (3) education level of master's degree or above (1 = yes, 0 = no), (4) mathematics major (1 = yes, 0 = no), and (5) mathematics education major (1 = yes, 0 = no). In addition, five school background characteristics were included as control variables: (1) poverty level (percentage of students receiving free/reduced-price lunch), (2) percentage of ethnic minority students, (3) school location (two dummy variables for urban and rural), (4) school size, and (5) school improvement status (1 = yes, 0 = no).
ANALYSIS
For the first two research questions, descriptive statistics and frequencies were computed to present the levels of teacher participation in high-quality professional development and organizational resources that teachers received from 2009 to 2011. For the third question, three-level hierarchical linear modeling analyses were conducted to examine the relationship between organizational resources and teachers' participation in high-quality professional development. The hierarchical linear modeling analysis for each teacher participation variable (total amount, time span, active learning, or alignment) was conducted separately. For each participation variable, data were collected up to three time points on teachers, in 2009, 2010, and 2011 . Therefore, the Level 1 model was time specific and within person. The units at Level 2 and Level 3 were teachers and schools, respectively.
Because changes in the level of teacher participation in high-quality professional development were not linear across the 3 years, piecewise linear growth models were applied. In these models, two time coefficients, instead of one linear slope, were included with the intercept at Level 1. The two time variables were coded such that the intercept represented the average amount of participation for each teacher over the 3 years: The first time coefficient represented the difference between 2009 and the 3-year average, and the second time coefficient represented the difference between 2010 and the 3-year average. In addition, the intercept and the first time coefficient were specified as random effects, and the second time coefficient was specified as a fixed effect. This allows us to examine the largest variability in the participation variables and keep the models parsimonious at the same time. Other coding schemes for piecewise linear growth models are possible (Raudenbush & Bryk, 2002, p. 179) . The six time-varying organizational resource variables were added in the Level 1 equation as fixed effects. In the Level 2 equation, six teacher background characteristics variables were included as predictors of the Level 1 intercept. The Level 2 intercept represented the average amount of teacher participation over the 3 years when the teacher background variables were equal to zero-that is, those who did not have a math certification, had not been a math or math education major, did not have a master's degree or above, and had taught for 6-15 years. In the Level 3 equation, six school background characteristics were entered as predictors of the Level 2 intercept. The Level 2 intercept of the first Level 1 time coefficient was specified as random at Level 3. The coefficients of teacher characteristics at Level 2 and school characteristics at Level 3 were specified as fixed effects to keep the model parsimonious. In the unconditional model, no teacher or school characteristic variables were included. Those variables were added in the conditional model. Variance components for random effects in both models are reported as well as the percentages of variances explained at Levels 1, 2, and 3. Those teachers who participated in at least one professional development program were further asked to identify one professional development that influenced their teaching most and to respond to the survey questions on the time span, amount of time devoted for collaborative activities that promote active learning, and alignment of this professional development program.
RESULTS
TEACHER PARTICIPATION IN HIGH-QUALITY PROFESSIONAL DEVELOPMENT
The time span of the professional development program ranged from 1 (less than 1 day) to 9 (more than 1 year), with the mean of 5.0 (4 months) in 2009, 4.5 (3.6 months) in 2010, and 4.9 (4 months) in 2011. The time span in 2010 was shorter than the time spans in 2009 and 2011. These teachers spent an average of 13.9 hours in professional development activities promoting active learning characterized by collaboration, discussions, and lesson observations in 2009. The amount was reduced to 9.9 hours in 2010 and 10.0 hours in 2011, both of which were significantly less than the amount in 2009. These amounts also indicate that mathematics teachers spent about 50% of the total hours for professional development programs on activities promoting active learning. They reported the level of alignment between the professional development program and teachers' learning needs, school or district missions, state or district standards, and reform goals with the average rating of 3.2, which is close to moderate extent of alignment based on the scale ranging from 1 (not at all) to 4 (large extent). The levels of alignment in 2010 and 2011 are similar: 3.2 and 3.3, respectively. Table 2 presents the levels of material resources, human resources, and social resources for professional development that middle school math-ematics teachers received each year from 2009 to 2011. Material resources were measured by four variables: teaching release time, scheduled time for professional development or collaboration, designated summer time, and stipends. We first computed the percentages of teachers who received these resources. As Table 2 shows, more than 90% of teachers received scheduled time for professional development or collaboration from 2009 to 2011, indicating that this is the most common material resource that middle school mathematics teachers received. The second-most common material resource is release time from teaching. About 70% of teachers received release time from teaching in 2009 and 2010, and the percentage declined to 64% in 2011. About 40% to 50% of teachers reported that they received designated time during summer for an institute or a professional development program. The percentage declined from 52% in 2009 to 43% in 2010 and to 39% in 2011. Stipends for professional development are the least common material resource that teachers received. Only 30% to 40% of teachers received any stipends, and the percentage declined from 37% in 2009 to 34% in 2010 and to 29% in 2011.
ORGANIZATIONAL RESOURCES FOR PROFESSIONAL DEVELOPMENT
A similar pattern can be observed in the actual amount of time or stipends that they received. Middle school mathematics teachers reported that, on average, they received 6.8 hours of scheduled time for professional development or collaboration per month (1.7 hours or two periods per week) in 2009. The amount was 6.2 hours in 2010 and 6.8 hours in 2011. These are significant amounts of structured time that teachers received for working with other teachers. In contrast, the amount of release time from teaching they received per year was minimal: only 13.0 hours in 2009, 12.7 hours in 2010, and 11.6 hours in 2011. There was a statistically significant difference between the amount in 2009 and 2011. The designated summer time for professional development was also minimal: only 19.6 hours (or 2.5 days) in 2009. This was further reduced to 13.2 hours (or 1.7 days) in 2010 and to 10.2 hours (1.3 days) in 2011. All of these average amounts were statistically different from one another. We can see a similar pattern in the stipends for professional development. Teachers received only $267.4 per year on average for their participation in professional development outside regular school hours in 2009, and the average amount was reduced to $211.3 in 2010 and to $179.6 in 2011.
We can see a different pattern in human and social resources. Human resources were measured by four statements on teachers' access to expert knowledge and the perceived professional knowledge of their peer teachers. The overall rating was 3.7 in 2009, 3.7 in 2010, and 3.8 in 2011 on the scale ranging from 1 (strongly disagree) to 5 (strongly agree). The overall ratings show that teachers responded positively about their 
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peers' professional knowledge and their access to expert knowledge across the 3 years. Social resources were measured by seven statements about the characteristics of professional learning community. The overall ratings were 3.7 across the 3 years, which again shows generally positive responses from middle school math teachers about the quality of relationships among teachers. Tables 3 and 4 present the results of three-level hierarchical linear modeling analyses on the relationships between each of the four teacher participation variables and the six measures of organizational resources, controlling for six variables of teacher qualifications and six variables of school background characteristics. For each dependent variable, both unconditional and fully conditional models are presented with variance components and percentages of variance explained at three levels.
ORGANIZATIONAL RESOURCES AND TEACHER PARTICIPATION IN HIGH-QUALITY PROFESSIONAL DEVELOPMENT
Based on statistical significance, designated summer time for professional development was significantly and positively associated with all four outcome measures of teachers' participation in high-quality professional development. Teachers who received an increased amount of designated summer time for professional development from 2009 to 2011 were more likely to (1) increasingly spend time participating in professional development programs with a longer time span and (2) participate in activities that promote active learning and are aligned with their students' learning needs, their own professional goals and needs, standards and missions (state, district, and school), and reform goals during the same period.
Increased levels of stipends for professional development offered outside the regular school hours were significantly and positively associated with three outcomes: the total amount, time span, and active learning. Teachers who received a higher amount of stipends were more likely to increasingly spend time for professional development programs with a longer time span and participate in activities that promote active learning but are not necessarily aligned well. Release time from teaching was significantly and positively associated with two outcomes: total amount and active learning. Being released from teaching seems to help teachers spend more time participating in professional development that offers collaborative activities that promote active learning. Scheduled time for professional development or collaboration was the only variable as a measure of material resources that was not significantly associated with any of the four outcome variables. Note. FRL = free and reduced-price lunch; PD = professional development. *p < .05. **p < .01. ***p < .001. Human and social resources were not significantly associated with the quantitative features of high-quality professional development (total amount and time span) but were significantly associated with qualitative feature; active learning and alignment. Those who reported a higher level of access to expert knowledge and positively evaluated the professional knowledge of their peer teachers from 2009 to 2011 were increasingly more likely to participate in a professional development program that was well aligned with their students' learning needs, their own professional goals and needs, standards and missions (state, district, and school), and reform goals. Teachers who increasingly reported positive relationships characterizing a professional learning community from 2009 to 2011 were more likely to increase their participation in professional development activities that promote active learning and that are aligned well.
Among the teacher and school characteristics, three characteristicsmathematics education major, teaching experience, and percentage of ethnic minority students-were significantly associated with at least one of the four outcome variables. Mathematics teachers who majored in mathematics education were more likely to spend time participating in professional development programs than were nonmathematics education majors, and experienced teachers with at least 16 years of teaching experience were more likely than less experienced teachers to participate in an aligned professional development program. Mathematics teachers in ethnically diverse schools were more likely to spend time participating in professional development programs with a longer time span and participate in collaborative activities that promote active learning.
DISCUSSION AND CONCLUSION
Using statewide longitudinal survey data collected from 2009 to 2011, this study examined (1) the level of middle school mathematics teachers' participation in high-quality professional development, (2) the level of organizational resources that teachers received, and (3) the relationship between changes in the level of organizational resources and changes in teachers' participation in high-quality professional development.
Our survey data show that teachers participated in professional development programs that spanned 3 to 4 months and were well aligned with their students' learning needs, their own professional goals and needs, standards and missions (state, district, and school), and reform goals. These characteristics are consistent with the characteristics of high-quality professional development that are reported to be effective in improving instruction (Cohen 275 & Hill, 2001; Desimone, 2009; Desimone et al., 2002) . Therefore, we can conclude that middle school mathematics teachers in Missouri are participating in professional development programs that have a long time span and are well aligned. However, the survey data indicate a limited total amount of time spent by these teachers in professional development programs and in collaborative activities. On average, mathematics teachers in Missouri spent only 26.8 hours (or 3.4 days) participating in professional development programs in 2009, and that amount decreased to 20 hours (2.5 days) in 2011. Moreover, the amount of time spent in collaborative activities promoting active learning was only 13.9 hours (or 1.7 days) in 2009, which decreased to 10 hours (1.3 days) in 2010 and 2011. The small amount of time spent in professional development programs and collaborative activities, with the decreasing trend over the 3 years, is concerning. An annual average of 3.4 days of professional development is unlikely to be sufficient for meaningful learning opportunities for teachers. Especially, time for collaborative activities needs to be increased for teachers to engage in meaningful learning activities that promote active learning.
For the level of organizational resources, although more than 90% of teachers received scheduled time for professional development or collaboration with an average amount of 6 to 7 hours per month, our data showed that release time from teaching, designated summer time for professional development, and stipends for professional development outside regular school hours were quite limited. Middle school mathematics teachers received an average of 12 to 13 hours of teaching release time and 10 to 20 hours of designated summer time for professional development per year. Less than 50% and 40% received designated summer time and stipends for professional development, respectively, across the 3 years. The amount of stipends was $267.4 in 2009 but was reduced to $211.3 in 2010 and $179.6 in 2011. This pattern of declined level of teaching release time, designated summer time, and stipends for professional development is consistent with the declining state and district budgets in recent years. According to the Missouri School Budget Survey conducted in 2010, 87.5% of all school districts in Missouri reported that their budgets in 2010 had been reduced from previous year (MDESE, 2010) . They further indicated that professional development is among the major targets for budget cut, along with summer school and support staff. This fiscal situation is reflected on the reduced material resources that teachers received from 2009 to 2011. Our hierarchical linear modeling analyses further showed that the decreased level of material resources also coincided with the decreased level of teacher participation in professional development programs.
A different pattern is observed for human and social resources. Teacher reports of the levels of access to expert knowledge and professional learning community were high and stable across the 3 years. Middle school mathematics teachers positively perceived their access to expert knowledge within and outside the school and their peer teachers' professional knowledge. In addition, they positively rated the quality of relationships among teachers, and these relationships characterized professional learning community. These human and social resources were less likely than material resources to be affected by state and district budget situations, and schools could maintain and influence these resources without relying on funding from the state or districts.
The hierarchical linear modeling analyses of relationships between organizational resources and quantitative (total amount, time span) and qualitative features (active learning, alignment) of high-quality professional development showed that the changes in organizational resources that middle school mathematics teachers received were significantly associated with the changes in their participation in high-quality professional development over the 3 years. Three of the four indicators of material resources-designated summer time, teaching release time, and stipends for professional development-were significantly associated with quantitative and qualitative features of high-quality professional development. Those teachers who received an increasing amount of designated summer time, teaching release time, and stipends for professional development were more likely to increase their participation in high-quality professional development from 2009 to 2011 when teacher and school background characteristics were held constant.
However, the change in scheduled time for professional development or collaboration was not associated with the change in teachers' participation in high-quality professional development. This is ironic because teachers received ample scheduled time for professional development or collaboration-as much as 1.7 hours each week (about two periods) on average. This could mean that the scheduled time was not used for professional development or meaningful collaborative activities, such as observing lessons and discussing specific instructional approaches and their impacts on student learning.
Previous studies have documented a difficulty of using scheduled time for meaningful collaboration and learning activities. Achinstein (2002a Achinstein ( , 2002b documented that conflicts over professional beliefs and practices naturally occur in teacher collaboration. When such conflicts are suppressed or avoided instead of being used as opportunities to develop new insights in a collaborative relationship, it only maintains the status 277 quo and does not promote ongoing inquiries and organizational learning. Specifically, Hargreaves (1991) found that when the time for collaboration is compulsory and administratively regulated, it creates "contrived collegiality" where few meaningful learning activities occur, as teachers often choose to work alone during the scheduled time. Hargreaves argued that contrived collegiality is inflexible and inefficient and that it is more effective for principals to set expectations for the task in consultation with teachers rather than schedule required time for collaboration. It may be that the scheduled time was not used for engaging in sustained, collaborative, and aligned learning activities, because of the inflexibility that comes with required and scheduled time or because teachers did not embrace the conflicts as opportunities for mutual learning.
Human resources and social resources were both associated with at least one of the two qualitative features of high-quality professional development: active learning and alignment. The teachers who reported a greater level of access to expert knowledge and the professional knowledge of their peer teachers increasingly participated in professional development programs that were aligned with their students' learning needs, their own professional goals and needs, standards and missions (at state, district, and school levels), and reform goals. Teachers who reported a positive relationship among teachers in a professional learning community increasingly from 2009 to 2011 were more likely to increase their participation levels in collaborative activities that promote active learning and that are well aligned. The levels of these resources did not decline in the time of declining state and district budgets, indicating the potentials of utilizing these resources to promote teachers' participation in high-quality professional development.
These findings have important policy implications. This study has empirically demonstrated the importance of material resources for promoting teachers' participation in high-quality professional development, yet districts are reducing funding for professional development in the time of declining state and district fiscal resources. It is important for district administrators to know the potential impact of cutting professional development funds on instructional quality and student achievement. When improving student achievement is a top priority, it may not be wise to cut funding for teachers' professional development. In addition, district and school administrators may consider capitalizing on human and social resources, since those resources were also found to promote teachers' participation in high-quality professional development. School administrators may work with teacher leaders to develop a positive learning culture where teachers trust one another, hold one another accountable
APPENDIX: VARIABLES ON TEACHER PARTICIPATION IN PROFESSIONAL DEVELOPMENT ACTIVITIES AND ORGANIZATIONAL RESOURCES Professional Development Activities
Survey Item
Coding Reliability
Total Amount
How many hours of professional development programs on mathematics teaching or learning in total have you participated in during the past 12 months? Please include hours spent for a take-home task or a project required by the professional development programs. 
